The bioavailability and pharmacokinetics of glucosamine hydrochloride and low molecular weight chondroitin sulfate after single and multiple doses to beagle dogs.
The purpose of this study was to determine the oral bioavailability and pharmacokinetics of a glucosamine (GL) and the disaccharides of chondroitin sulfate (CS) after single and multiple-dosing of a GL/CS combination (Cosamin, Cosequin). Male beagle dogs (n = 8, 12 kg) received the following treatments: (1) IV GL (500 mg)/CS (400 mg), (2) p.o. GL (1500 mg)/CS (1200 mg), (3) p.o. GL (2000 mg)/CS (1600 mg), (4) p.o. GL (1500 mg)/CS (1200 mg) QD for days 1-7 and p.o. GL (3000 mg)/CS (2400 mg) from days 8 to 14. Blood samples were collected over 24 h and glucosamine and the disaccharides of chondroitin sulfate were determined. Pharmacokinetic analysis was performed on glucosamine and total chondroitin sulfate disaccharides and parameters were compared across treatments using ANOVA with post hoc analysis. After the IV administration, glucosamine declined rapidly in a bi-exponential fashion with a mean (+/- S.D.) elimination t(1/2) of 0.52 (0.25) h. GL absorption was relatively fast (C(max) = 8.95 microg/ml, and T(max) 1.5 h after 1500 mg dose) and the mean bioavailability of glucosamine after single dosing was approximately 12%. The extent of absorption of chondroitin sulfate as indicated by the mean C(max) (21.5 microg/ml) and mean AUC (187 microg/ml h) of total disaccharides after dosing (1600 mg) provides evidence that chondroitin sulfate is absorbed orally. The bioavailability of CS ranged from 4.8 to 5.0% after single dosing and 200-278% upon multiple dosing. The results of this study show that both glucosamine and chondroitin sulfate (measured as total disaccharides) are bioavailable after oral dosing. In addition, the low molecular weight chondroitin sulfate used in this study displays significant accumulation upon multiple dosing.